F ollowing the introduction of the Pressure Equipment Directive (PED) in 2002, things have finally settled down and perhaps any initial misgivings or misunderstandings the instrument design engineer may have had have now been cleared up, or have they?
The following are the personal observations on the effect that the legislation has had upon the instrument design engineering group of a particular project working in the oil and gas industry in Aberdeen. The author was assisting the development of the instrument department's guidelines for the incorporation of PED into their everyday duties. The views expressed in this document are the opinions of the author and not necessarily those of Cl Design Consultants Ltd. or any other organisation. They should not be applied to any particular instance without first seeking appropriate advice. It is not the intention to go into detail about categories and conformity assessment modules here. However, if further information is required it is recommended that the Regulations themselves be consulted.
This paper is concerned with the experiences of a particular project but other industries may have had to overcome some of their own unique problems that have not been addressed here. Hopefully though, some of the findings that are detailed herein will ring a bell with similar experiences encountered by others. The conclusions and recommendations derived should be consistent in what, after all, has been an attempt to provide technical harmonisation aCrOSS engineering of all disciplines and industries throughout Europe.
Tbe PED 97/23fEC was issued to harmonise the laws of European Union Member States covering the design, manufacture and conformity assessment of pressure equipment. Its main intent being the removal of technical barriers to trade in the European Economic Area (EEA), and the Regulations (SI t999/200I) were the specific instructions as to how it was to be complied with in the UK. These Regulations came into force on 29th November 1999 and following a transitional period became mandatory on 29th May 2002.
The regulations apply to the design, manufacture, and conformity assessment of pressure equipment with a maximum allowable pressure greater than 0.5 bar and place duties on the 'responsible person' who is defined as 'The manufacturer or his authorised representative established within the community.'
Failure to comply with the regulations mean that such pressure equipment or assemblies cannot be legally supplied in the UK, and could result in prosecution leading to a fine or even imprisonment in some cases. Initially as far as the instrument design engineer was concerned, early thoughts of the legislation were that it would be more or less confined to our piping and mechanical colleagues. It was indeed those departments in general who took the lead in developing company procedures and guidelines for ensuring compliance. Anyway, even if they did affect instruments then surely it was for the manufacturing side of the business and the design engineer would be spared.
Very quickly upon the early development of company procedures and more detailed investigations into the understanding of the legislation however, it soon became apparent that the instrument design engineer would indeed have to be involved and be prepared to incorporate the legislation within their work practices.
The regulations included for all Pressure Equipment products such as Vessels, Piping, Safety Accessories, Pressure Accessories and Pressure Equipment Assemblies. As can be seen from that list, the latter categories, in particular, clearly had po~bntia1 impact on the instrument engineer.
Qneof the first problems encountered was the understanding and interpretation of the legislation document itself. This was found to be a very difficult read and it was not so straightforward to sift out the relevant points. The Department of Trade and Industry (DTI) guidance Dotes (URN 99/1147) on the UK. Regulations, is highly recommended reading for the design engineer, as this focuses more on the technical aspects of the regulations. It is also readily available from the OTl's website. Similarly the guidelines published on the European Commission's own website (ped.eurodyn.com) should also be consulted.
Classification Procedure
It is worth looking at the classification procedure itself before detailing how it was received in the design office. Prior to embarking on any PED classification, it is important to note that there are a number of exclusions. which are applied to the regulations.
The more pertinent exclusions associated with the oil and gas industry are listed below; however, Annex A of the DTI guidelines should be consulted for a more complete list.
In general, the regulations do not apply to the following: • Those items placed on the market in the EEA before 29/11/99. feature + l"S·10 ,. fied as explosive, extremely flammable, highly flammable, flammable, very toxic, toxic or oxidising. A group 2 fluid is anyone that is not covered by group 1.
The PED states that it is the duty of each project to ensure that the specification and supply of all equipment captured by the regulations comply with PER, and to specify whether EC Declarations of Conformity and CE marking are required.
The design engineers' personal obligations require that all equipment specified and purchased by them, and covered by the regulations, have to be assigned an appropriate Conformity Assessment Category I, IT, rn, IV. Alternatively, justification for coverage under Sound Engineering Practice (SEP) should be provided from the manufacturer. All of the categories, apart from SEP, require that the equipment must be CE stamped and they must be supplied with a Declaration of Confonnity provided by the manufacturer. Similarly any item of equipment that is deemed Cat I, IT, ill or IV by the manufucturer will also have to meet the Essential Safety Requirements which are defined fully in Annex D of the DTI guidelines.
The conformity assessment categories are generally derived dependant upon whether the assessment involves gases or liquids, if they are hazardous or Don-hazardous, as well as being dependant upon the working pressures and volumes of the fluid contained therein. The Directive contains classification charts I through 9 that are used to help derive the Conformity Assessment Category. These show • That which has been installed or supplied and delivered to site by 29/5/02. • Those for use outside of the EEA. • Those already in use, or their site repair or modification (unless significant), or to servicing. • Vessels for air or nitrogen, which are covered by the Simple Pressure Vessels Directive. • Equipment having a maximum allowable pressure less than 0.5 bar. • Pipelines.
• Well-control equipment that is intended to contain and/or control well pressure. • Networks for the supply, distribution and discharge of water and associated equipment. • Equipment classified as no higher than Category I but covered by Council Directive 73/23IEEC relating to electtical equipment designed for use within certain voltage limits.
Once an item is deemed to fall within the legislation, the actual classification of the PED category of any instrument is determined from the following information: • Fluid state (gas or liquid). .. to. .'
•.. .,.
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)2 100 'HO '000 1C1aOO Ok lowing extensive discussions within the Instrument discipline and the companies' notified body. Where a directive requires products or processes to be independently tested, inspected or certified, this must be undertaken by a body approved for the purpose of the directive by a government of the community and notified to the European Commission. The principal duties of the notified body are: to assess the manufacturer's quality system including inspection visits to their premises, carry out periodic audits, notify the manufacturer of assessment decisions and carry out surveillance visits to ensure that the manufacturer fulfils the obligations arising from the approved quality system. To help classify the equipment the DTI guidelines contain a very useful flowchart under Annex C that divides the categorisation process into the different headings, and is an invaluable read for anyone requiring a quick reference guide to complying with the Directive.
The first category that concerned instruments was Piping equipment. This includes all forms of in-line instrumentation such as, actuated control and isolation valves, turbine flowmeters and analysers. Once it is determined that the equipment falls within the Directive, classification is normally carried out by using the Piping charts 6 to 9 as included within the Directive. These charts are very self-explanatory; however, to simplify things greatly and aid the design engineer even more, Table 1 can be easily generated to derive the classification at an easy glance. This compares the line rating, size and maximum working pressure against the appropriate fluid type and state. This table is not taken from any guidance notes or official documents, but was generated by the author, and was found to be a very good quick reference guide for in-line instruments for the company involved.
In the case where an item of instrumentation has been defined as a safety accessory, then a different route to classification has to be taken. In a lot of cases, as per the Directive, these items will automatically take a classifica-
Putting into Practice
To overcome the mystery, rumours and misconceptions of the PED within the workplace, the development of a set of company instrument guidelines to enable compliance was considered a must have to ensure direction and consistency. A working party was set up involving Mechanical, Piping and Instrument disciplines. From this it was very quickly realised that the majority of the equipment specified by the instrument design engineer to fall within the PED would be one of Piping, Safety Accessories, Pressure Accessories or Assemblies. The following summarises the general guidelines agreed for each of the categories fol- the relationship between volume and maximum allowable pressure with regard to each conformity category, and the appropriate chart is selected dependent upon fluid state and group which is appropriate. Note that pressure accessories with low PS, volume and/or DN will fall under the requirements of article 3.3. Such pressure accessories do not have to satisfy the essential safety requirements but only sound engineering practice.
In addition to use of the classification charts, the duty or service of the instrument being supplied also needs to be considered. This is because the legislation also caters for Safety Accessories which are defined by the Regulations as: 'Such devices include devices for direct pressure limitation, such as safety valves and bursting discs, etc, and limiting devices which either activate the means for correction or provide for shutdown or shutdown and lock out, such as pressure switches or temperature switches, etc.' Equipments categorised as a Safety Accessory are generally classified under Category IV unless they are manufactured to protect specific pressure equipment in which case they may be classified in the same category as the equipment they protect. This, as we will see later, initially caused more than a little confusion and consternation to the instrument design engineer. tion of Cat IV Items that would fall into this category may include High Integrity Pressure Protection Systems, Relief Valves and Bursting Discs. However, an important exception to this is that if the equipment the safety accessory is protecting has a lower level of categorisation, then that safety accessory need only take that lower level category. This demonstrates the importance of specifying the duty or service of an item of equipment prior to classification.
As mentioned earlier, this is the area that prompted most discussion and differences of opinion between the design engineers. The initial fear was that all transmitters and switches, etc, used as part of a safety loop, irrespective of service, would have to be classified so to accommodate the worst case, i.e. Cat IV. A number of internal discussions and meetings with the company's notified body BSI took place to assist in an agreed way forward. This was especially important, as the feedback from the instrument suppliers was contrary to our original thinking in this area.
In general the standard ranges of equipment being supplied were to be given categorisations based upon the fluid group, volume and maximum working pressure rated for that particular device, rather than consider whether the device is to be used as part of a safety system. However, referring to the guidelines (1/20) provided by the European Commission, which state that, a measuring element alone cannot be a safety accessory. (A safety accessory must have a measuring/detection and mitigation function: a temperature transmitter, controller and fuel shut off device, in a control loop, could be a safety accessory if it prevents overpressure.) Then it became clear that the role of the instrument design engineer would be merely to confirm that the PED category would indeed be acceptable based on criteria other than if was a safety accessory. Similarly, instruments placed'on the market but not intended as a safety accessory can still be used as such subject to the appropriate conformity assessment being carried out by the manufacturer. However, if the loop is to be part of a safety system, then that loop should be the subject of a further assessment. This could take the form of a letter of conformity on the system, referring to the design standards, calculations, reliability assessments, test and quality procedures, and acceptance to SIL or other appropriate standards. These tools are already part and parcel of major design offices across the industry. Needless to say that only by putting this procedure into practice did the instrument engineers become more comfortable with the categorisation process for safety accessories.
Instrumentation attached to a Vessel or Piping System will normally be defined as a pressure accessory under the legislation and as per European Commission guideline 1/8. Once the equipment has been confirmed as falting within the PED by virtue of its volume and pressure (dependant upon which one of them is more appropriate), the categorisation follows the route as per a Vessel, or Piping equipment If a Vessel is deemed more appropriate, charts 1 to 4 are used. If it is considered to be Piping equipment, then table I can be used again. Typically most instrumentation will have a nominal size of 112" and a volume of approximately 10 cc, and so will probably not be covered under any conformity category. Instead they will likely be considered as SEP.
Equipment assemblies cover several pieces of equip-Feature + ment assembled by a manufacturer and supplied as a whole item. In this case, all of the components should be assessed individually and categorised if appropriate. The overall category of the assembly will take the highest category recorded from all of the components. Once again experience has shown so far that most instrument control cabinets or pressure let-down cabinets that have been caught by this category, have been found to SEP, by virtue of the smaU-bore tubing and limited volumes involved. It should be noted that as soon as a tube fitting is connected toa piece of instnunent tubing, then this should really be considered as an assembly. Equipment such as valve actuators on their own are not considered as being covered by the PED, as is detailed in the exclusions list contained within the DTI guidelines. However, by virtue of their tubing and fittings and any accumulators, they may still be included under equipment assemblies. This probably explains why a number of actuator manufacturers are still offering PED compliant equipment when requested. Following categorisation of any item of equipment, it was also recommended that the instrument design engineer should provide a level of documentation relevant to the equipment concerned. This may take the form of a pressure equipment listing, a design conformity assessment checklist for piping systems, CE label for pressure equipment assemblies or an EC Declaration of Conformity. This could be provided in order to satisfy the company's (and client's) particular Quality Assurance procedures, as well as the PER.
What has been evident so far is that the impact of demanding PED compliant equipment is to generally increase costs due to the additional amount of inspection and paperwork now required, together with the manufacturer's increased reliance on notified bodies. These however, have only shown up so far as relatively modest increases, and in light of the manufacturer's additional responsibilities, shouldn't be grudged too much. Perhaps more significantly though, an increase to the delivery times of such equipment has also resulted in many instances. It is now not uncommon to be offered a non-PED equivalent from overseas such as the USA, but still be delivered up to 2-3 weeks quicker than a PED certified item supplied from the UK. A word of warning however, these items carmot be used legally within the EC.
Contrary to initial thinking, it is not necessarily a requirement for instrument design engineers to take responsibility for the PED categorisation of equipment within the specification or supply. This is, of course, so long as they are not involved in the manufacturing process. Unfortunately the burden has to be carried by the manufacturers themselves who need to have appointed notified bodies, be able to demonstrate their ability to satisfy the Essential Safety Requirements demanded within the legislation, but above all they must be fully conversant with the requirements of the conformity classification procedure.
The design engineer doesn't avoid all of the responsibility entirely, however. They still need to be familiar enough with the requirements of the legislation to be able to check and confinn that the manufacturer's classifications are indeed appropriate for what is after all, their intended use of the equipment.
As stated earlier, only those items categorised I, n, 1II or rv need to be CE marked, and will require involvement of the manufacturer's notified bodies. The design engineer must be aware that the impact of this will be an increased level of inspection and documentation, both of which must be provided by the supplier/manufacturer. They must ensure with the manufacturer that this will be the case prior to the placement of any order. To enable the manufacturer to correctly classifY equipment, the design engineer must supply a minimum amount of information at the outset. Circumstances will dictate how the info is to be provided; however, it is the author's recommendation that as a minimum, all specifications, datasheets and material requisitions provided by the instrument design engineer must include: 1. the fluid state (gas or liquid); 2. the fluid type (group I or 2); 3. the maximum allowable working pressure; 4. the volume or nominal size, and 5. the duty/service. This information will allow the manufacturer to classifY accordingly, and they should be encouraged to provide an assessment of the PED category with their quotation. The design engineer should review this assessment in line with his or her own company procedures and guidelines to confirm acceptability. At this point, particular attention should be paid to aspects of duty, e.g. is the unit is to be used as a safety accessory? Also, to what PED category is the equipment being protected by the instrument, and finally whether it is to be part of an overall assembly. In this case the PED assessment would be reviewed in line with other items of that complete assembly. At any time during the assessment process for a given item ofequipment, any disputes should be resolved involving the manufacturer and the engineering organisation's own focal point for PED.
Personal experience has shown that although a number of design engineers have taken a very proactive approach to the incorporation of the PED, there are a still a great many out there who have not really embraced the legislation to the full yet. It is very likely that this will happen gradually only as and when the engineer has to become personally involved with pressure equipment. All of which helps to stress the importance for larger multi-disciplinary organisations especially, to develop a full and detailed set of PED guidelines for the instrument design engineer. It is not uncommon to discover that generally these documents tend to be created by and primarily for, the Piping and Mechanical disciplines. Instrument guidelines should be developed from this, and complement the company's own QA procedures. Additionally, a single point of contact for the organisation should be created such that any anomalies/problems encountered can be registered and acted upon in a consistent manner. Examples have been reported where different notified bodies themselves have disagreed on a PED ruling. This is likely to happen when more than one engineering organisation gets involved. Perhaps there could be a case where one would be responsible for the design, and another one responsible for the manufacture or fabrication. As the legislation points out, there can only be one responsible person, and so usually something has to give. It may be that the design contractor would have to take responsibility for the fabrication contractor, or vice versa.
The legislation is still relatively recent, and everyone involved in the PED process will gain a lot of learning in the next couple of years. If this is not captured and documented within the design company then a lot of effort may be duplicated in future years, not to mention any good 3ocMeasuremem+Control 10136110 December 2003 work or innovative thinking being overlooked.
Author's View
PED has now come and gone and left its permanent mark on the instrument design engineer's life. The effect has been significant, although not as great as was once thought. PED is now part of everyday instrument design engineering, but with the appropriate guidance and support should be easily applied by all. There are still documented differences of opinions between engineers, manufacturers and, not least of all, the notified bodies themselves, as to what does and does not need to comply with the regulations, and how to ensure compliance. This makes it extremely important for engineering organisations to develop dedicated instrument guidelines in conjunction with their notified bodies, and PipingiMechanical groups. This will ensure a consistent approach and not leave the classification process exposed to subjective engineering.
The technical harmonisation, which the legislation was designed to create, has indeed happened despite there being a few anomalies from time to time. Fortunately the author's experiences are that, if anything, these anomalies have tended to err on the side of caution, i.e. equipment may have been categorised where perhaps if didn't have to be. One important point to note that tends to get overlooked is that an item of equipment may initially appear to be covered by the PED exclusion list. Upon closer inspection, however, it can be confirmed caught by virtue of being part of an assembly, which then requires an overall categorisation. Manufacturers do seem to have coped weIl with the new legislation in all but a few minor instances, and can normally be relied upon to give good sound advice as to when PED applies and when not. The reassuring point, however, is that everyone is still talking to each other in an attempt to agree their differences towards a common goal. The down side of providing incorrect or insufficient information, and getting equipment over specified, is that it will usually result in a longer delivery and more expensive job for our clients. The obvious dangers of getting equipment under-categorised or even not categorised when it should be, is that it breaks the law and could lead to severe penalties for yourself, the manufacturer and your client. These are all very good reasons why every instrument design engineer should endeavour to obtain a good sound knowledge of the legislation and apply the classification consistently.
Perhaps disappointingly, the feeling among design engineers of all disciplines, and even our clients, is that the impact that the legislation has had upon their business is more one of additional paperwork and bureaucracy, rather than any improvement upon safety or to their work processes. In many instances the author has detected that the legislation has been regarded as more of a hindrance than help. Perhaps when the process becomes much more of a routine activity then it will be more recognised for what it is intended.
